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Abstract Particularly in declining regions, new businesses creation is seen as ameans
to secure (future) employment opportunities. However, the way in which new business
creation exerts its influence on employment is not evident. Do start-ups in these areas
influencing employment change as they do in growth regions? We disentangle the
long- and short-term employment effect of new business creation in municipalities
in the Netherlands between 1996 and 2010. We conclude that the regional context
matters a great deal for the local employment effect of business creation. Further,
it is shown in contexts with modest population decline, new businesses are still an
important generator of employment opportunities.
JEL Classification M13 · L26 · O18 · R11 · J23
1 Introduction
After centuries of continuous population growth, many regions in Europe are currently
experiencing a period of stagnation or depopulation (Haartsen and Venhorst 2010;
Reher 2007). Historically, population growth has always been considered a sign of a
successful society and a successful economy (Reher 2007; Glaeser et al. 1992, 1995),
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implicitly stating that population decline is a sign of being unsuccessful. Moreover,
classical economic theory explicitly predicts that a larger population, by allowing
for economies of scale and labour division, improves productivity, and vice versa
(Coleman and Rowthorn 2011). A decline in population would thus mean slower
output growth, ceteris paribus, aswell as other negative consequences of depopulation,
such as the restructuring of population composition causing labour shortages through
ageing.
Given the likely declining labour supply, population decline is strongly associ-
ated with economic decline, although this association is not automatic or inevitable
(Gáková and Dijkstra 2010). In the Netherlands, for example, the Parkstad Limburg
region simultaneously experiences population decline and a growing employment
rate (Limburg 2011). Population decline and ageing are noticeable trends in many
Dutch regions. Although decline in the Netherlands has not yet taken dramatic pro-
portions as it has elsewhere in Europe (Barca 2009; European Commission 2010), the
change is structural and incremental and there is a challenge in keeping the declining
regions viable in the future (SER 2011). Particularly for declining regions, new busi-
ness creation is seen as a means to secure current and future employment opportunities
(Andersson andNoseleit 2011; Armington andAcs 2002; Audretsch and Thurik 2000;
Stam 2010; Wennekers and Thurik 1999). Yet, the mechanisms underlying regional
employment dynamics governed by new business creation, especially in the context
of population decline, remain unclear, hindering the formulation of effective regional
development policies.
There is a clear association between population decline and new business creation.
Firstly, the number of start-ups is likely to decline as the number of potential entre-
preneurs declines. This is strengthened by the effects of ageing as the probability of a
person starting their own firm takes the shape of an inverted U and thus decreases after
a certain age (Bönte et al. 2009; Schneider and Eichler 2007). In addition, regions with
a declining population have to deal with a decreasing labour and consumer market.
Despite these processes impeding new business creation, the start-up rate of new firms
does not necessarily drop (Delfmann et al. 2014). Secondly, the employment effects
of new business creation may be mediated by population decline. Although the exact
role of the regional economic context on the effects of business creation is not fully
understood, empirical evidence does reveal notable inconsistencies regarding the eco-
nomic impact of the firms started in different types of regions (Audretsch and Fritsch
2002; Carree and Thurik 2003; Eliasson and Westlund 2013; Fritsch 2008; Li et al.
2011; Koster 2011; Willis et al. 2012). The spatially differing employment effects of
business dynamics can be attributed to the types of business that are started in specific
regions and the nurturing effect of the regional economic context, including population
dynamics. This paper contributes to the understanding of the mechanisms underlying
regional differences in employment change through assessing the employment effects
of new business creation in the context of population change.
The remainder of this paper is structured as follows. We first discuss the theoreti-
cal links between entrepreneurship and regional employment and the ways in which
the regional context may influence this relationship. Important distinctions are made
between direct and indirect effects on employment in the theoretical section. Then we
outline the model structure and the data employed. Following a presentation of the
123
The effect of new business creation on employment growth in. . .
results, we discuss specific insights arising from the analysis, and finally we provide
some brief conclusions.
2 Theoretical framework
We expect a positive relation between new business creation and local job growth as
there are many ways in which entrepreneurs facilitate economic growth, for example
through job creation and innovation which in turn increase productivity and compe-
tition (Acs and Audretsch 1990, 2003; Carree and Thurik 2003, 2008; Glaeser et al.
1992). The relationship between new business creation and economic development is,
however, complex and varies over time. New businesses have a direct effect due to the
jobs created in the new firms and an indirect effect influencing employment in firms
in the region, which can be both positive and negative.
2.1 Impact over time
There is consensus on the overall pattern in the relationship between start-ups and
employment change over time. Fritsch and Mueller (2004) made an important contri-
bution showing that the impact of start-ups on employment growth follows an s-shape
wave pattern. As Fig. 1 shows, the impact of new firms on employment growth is
not stable over time, with immediate positive effects being followed by short-term
negative effects and again by long-term positive effects. Both positive and negative
impacts on employment growth are therefore likely to occur, depending on the time
lag of the start-up cohort and a number of studies have confirmed this short-, medium-
and long-term pattern (Storey 1994; Fritsch and Noseleit 2009, 2013a, b; Andersson
and Noseleit 2011; Koster 2011; Li et al. 2011).
Fig. 1 New business creation has both positive and negative impacts on employment change throughout
time. Source: Fritsch (2008)
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When new businesses enter a market, they may have both direct and indirect effects
on employment development (Fritsch and Mueller 2004). The direct effect refers to
the new jobs that are created internally, most noticeable immediately after start-up
and indicated as stage 1 in Fig. 1. This direct effect includes the job created for the
entrepreneur and for possible new employees immediately at the start or during the
following years. It is therefore by definition positive in the first year. However, in
many cases the entrepreneur’s ‘job’ will be a substitute for his or her previous job in
employment andmost newfirms do not start out by hiringmany, if any, new employees.
Some new businesses grow where other fail or remain stable. The growing start-ups
quickly cancel out against declining or discontinuing start-ups in the same the cohort.
The positive direct effect is thus likely to be short term.
The medium- and long-term employment dynamics are mostly due to the indirect
effects. A start-up will not initially affect incumbent firms, but allowing for some
response time there is a stage of exiting capacities resulting from the exit and decline of
incumbents (Baptista et al. 2005). The indirect employment effect entails the response
of incumbent firms to the entry of new firms. The impact of start-ups on regional
employment change depends critically on the consequences for the incumbent firms.
New firms are generally smaller than the average incumbent firm (Van Stel and Storey
2004), if a start-up forces incumbents to exit the market it causes negative employment
growth. This indirect result from the new firms is referred to as the displacement effect,
depicted as stage 2 in the figure. The stronger the start-ups, the bigger the displacement
effect will be. Stage 2 negatively influences employment, not only due to the indirect
displacement effect but also direct due to the failure of new firms (Baptista et al. 2005;
Fritsch and Mueller 2004; Carree and Thurik 2008).
The third and final stage revolves around the indirect effects and is referred to as the
induced effect or supply side effects. It reflects the improved competitiveness due to
increased competition and the crowding out of the weakest incumbents, which thereby
strengthens the innovation and productivity capabilities of the market. These supply
side effects should result in a positive impact on employment (Fritsch and Mueller
2004; Koster and Stel 2014; Li et al. 2011; Van Stel and Suddle 2008). Fritsch (2008)
argues that the induced employment effects of start-ups are crucial as they describe
the long-term effects on the supply side. Based on the less favourable conditions,
less competition and varying motivations for start-ups, we hypothesize that declining
regions are less likely to see strong positive effects from entrepreneurship, particularly
in the long term, and the reasoning for this is set out below.
2.1.1 Regional differences in impact
There is evidence that the employment effects of start-ups differ across regional con-
texts: some places enjoy above-average job effects from start-ups (Fritsch andNoseleit
2013a, b).Although it is still not fully understoodwhat governs the regional differences
in the impact of start-ups, there are two likely mechanisms. The first is spatial sorting
in the types of businesses started. In this respect, Koster and Stel (2014) and Mueller
et al. (2008) argue that the longer-term positive impact afforded by the process of cre-
ative destruction will only occur when the quality of the new firms is high enough. The
second mechanism is the business context in which the start-ups are active. Growth
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of the start-ups and their influence on other businesses may be impacted by market
conditions, the presence of competitors and potential spill-over effects from other
businesses. The empirical results in Fritsch and Noseleit (2013a, b) show that cities
enjoy above average job creation from start-ups which is in line with the argument that
agglomeration benefits positively influence the employment effects of start-ups. In the
following, we will discuss how changing demographics, with a focus on population
decline, can influence both mechanisms.
Many arguments suggest that a context of population decline is likely to gener-
ate lower quality start-ups. First, regions experiencing population decline usually see
their young peoplemigrating out while simultaneously experiencing a decliningwork-
force. In particular, the higher educated are likely to find employment elsewhere. As
the quality of start-ups depends on the level of human capital or ability (Skuras et al.
2005; Davidsson 1991)—often operationalised by the level of education of the owner
and employees—the higher educated the entrepreneur and employees are, the higher
the growth potential of the new firm. As the share of highly educated entrepreneurs is
likely declining as a result of selective migration, the employment impact of start-ups
is likely lower (Mueller et al. 2008; Van Stel and Suddle 2008). Second, the entre-
preneur’s age is relevant for growth potential, with younger entrepreneurs being more
dynamic and more risk taking (Meccheri and Pelloni 2006). The average age is higher
in declining regions, as decline and ageing go hand in hand (OECD 2011). The third
aspect negatively influencing the overall quality of new businesses in declining regions
is the entrepreneurs’ initial motivation (Acs and Varga 2005; Gilad and Levine 1986;
Shane 2009). Acs and Varga (2005) showed that necessity driven entrepreneurship
has no effect on employment growth, while opportunity-driven entrepreneurship has
a positive and significant effect. Similar results have been found by others (Stern-
berg and Bergman 2003; Reynolds et al. 2002). In an adverse regional context, it is
likely that we find less job diversity, fewer jobs in general, lower education levels and
lower wages than in growing and prosperous regions, and this also possibly results
in a stronger push effect regarding entrepreneurship (Carrasco 1999). Entrepreneurs
in declining regions could be relatively more motivated by necessity, as employment
opportunities are limited and people have little to lose in starting their own business
(Brooksbank et al. 2008; OECD 2004;Williams andWilliams 2012). In addition, pop-
ulation decline is often accompanied by uncertainty as it possibly affects the level of
support both financially and socially (Little and Triest 2001; Fésüs et al. 2008), which
can amplify negative effects, as perceived risks might be higher, potentially causing
new start-ups to lower their ambitions.
The changing demographics in regions facing population decline likely have an
impact on the motivations and abilities of the entrepreneurs and consequently, the
characteristics of the start-ups are influenced. In terms of the framework discussed in
the above (Fig. 1), the changing characteristics of the start-ups can reduce both the
direct and indirect employment effects. Changing ability and motivations of the entre-
preneursmay cause relatively lowgrowth potential aswell as lower growth aspirations,
which translates in a low—relative to growing regions—direct employment effect. The
reduced competitiveness of the start-ups can also lower the indirect employment effect
as incumbent firms are less likely to be challenged by the newcomers. In other words,
the start-ups do not spur a creative destructive process. This is in correspondence with
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the results in Koster (2011), who finds that particularly the indirect employment effect
is mediated by the type of start-up.
The regional context itself can also explain regional differences in the employment
effects emanating from start-ups. It provides start-ups, or firms in general, with the
necessary resources for growth. Particularly access to labour and consumer markets
are key factors for continuity and growth of start-ups (Shearmur and Polèse 2007).
As many start-ups are in non-tradable consumer-based services and retail, access to
local consumer markets is crucial. With a declining population, the local market size is
inevitably shrinking too. Reilly’s law of retail gravitation (Reilly 1931) suggests that
the decline of the market size may even be more than proportional to the population
decline. His law explains how stores located in centres with greater populations draw
customers from farther distances than those in smaller centres (Chasco and Vicéns
1998), for examplebecause consumers are likely to combine shopping trips in the larger
centres. Mimicking Newton’s law of gravitation, Reilly’s law states that interaction
is governed by a mass variable (population) which exerts positive attraction and a
friction variable (distance) which discourages interaction (Chasco and Vicéns 1998).
The breaking point is the location at which the relative attractiveness for consumers,
given the distance to either centre, is equal: consumers are indifferent about going
to either location for their shopping (Alhabeeb 2014). If population declines in one
locality, the breaking point shifts towards the bigger centre more than proportionally,
all else equal. Over and beyond the decline in the size of the own local market, the
centre facing population decline is thus likely to lose additional market share to the
nearest bigger centre. An argument to the same effect is made in New Economic
Geography models in which the spatial distribution of demand is a key determinant
of economic outcomes. It is argued that higher demand gives rise to a more than
proportionate increase in production, a result known as the home market effect (Head
and Mayer 2006).
Hoogstra and Dijk (2004) focus on the access to labour markets in determining
employment growth of firms. Using an econometric model based on a data set of circa
35,000 establishments in the three northern provinces of the Netherlands, they find
that ‘location matters’. Even on the relatively limited spatial scale studied, access to
labour was found to affect employment growth. With the number of potential employ-
ees decreasing, so do the opportunities for firm growth. On the flip side, low rents
were also associated with employment growth and rent is typically lower in declining
regions.
Given the declining resources for growth available, both in terms of demand and
supply, it can be expected that the long-term direct employment growth in start-ups
in regions facing population decline is relatively modest (phase 2 and 3 in Fig. 1).
As a result, in regions with population decline, the immediate direct effect (phase
1) may be relatively important in the total direct employment effect. The expected
role of a context typified by population decline on the indirect employment effect of
start-ups are speculative given that both incumbents and start-ups alike have to deal a
declining stock of resources for growth. If, however, incumbents are better equipped
to harness the resources that have remained available, it would imply that the indirect
effect of start-ups on employment effects in incumbent firms will be lower than in
regions where resources for growth are abundant.
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2.2 Expectations
Combining the arguments pertaining to the types of start-up and the regional context
in which they are started, we expect that in declining regions most of the positive
effects of new business creation are visible in the first and second year of the start-up
cohorts: there is less growth potential as the consumer base is declining and quality of
the firm is expected to be lower. In this type of regions, we should therefore observe
a relatively high immediate effect (stage 1 of Fig. 1), compared to low long-term
effects on employment growth. The direct effect will be similar to other regions but
the ‘Schumpeter-effect’ of crowding out and increased competition (stages 2 and 3
of Fig. 1) is expected to be lower, resulting in a different pattern. The following
hypothesis is formulated based on this assumption: (1) the pattern of the impact of
new business creation in declining regions will be different; new business creation
will have most impact on employment in the first, immediate stage after start-up and
relatively modest effects in stage 2 and 3. Growing regions should benefit in the long
run from better quality firms, more competition and market potential. They should
show a stronger displacement effect and higher supply side effects, which should
result in higher total employment growth. The hypothesis resulting from this is as
follows: (2) the total impact of new business creation on subsequent total employment
change will be lower in declining regions.
3 Data and methodology
3.1 Data
We use the LISA register database (Landelijk Informatiesysteem van Arbeidsplaatsen
en vestigingen) to determine the impact of start-up cohorts on employment change.
The LISA database holds employment information on all establishments with paid
jobs in the Netherlands, and it is updated on a yearly basis. The longitudinal nature
of the data and the fact that it is a register of all establishments in the Netherlands,
allows us to identify new establishments.We use the dataset for the period 1996–2010.
Individual establishments were identified firstly by firm name and address. A start-
up is identified if the combination of both the address and the firm name was new
within the region on a NUTS 3 level.1 In addition, we only included start-ups with
a maximum of 15 employees in order to exclude new establishments of larger firms
with multiple establishments. The dataset consists of over 12 million cases between
1996 and 2010. The data is truncated, due to which information on start-ups in 1996
is unavailable. There is a data limitation concerning the collection. LISA collects the
data via 20 agencies, which use slightly different procedures. This leads to a certain
degree of systematic bias in the data. In order to mitigate a possible impact of this data
1 The NUTS 3 level was chosen as most firm relocations are local (Van Dijk and Pellenbarg 2000) and the
risks of false identifications due to firms holding the same name on a NUTS 2 level was considered too
great.
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bias, we include a control variable for the agencies in all regressions. Additional data
on population change and controls were retrieved from Statistic Netherlands (CBS).
Our spatial unit of analysis is the municipality, a low level of aggregation. The
analyses are performed with all municipalities in the Netherlands, aggregated to the
number ofmunicipalities in 2011 (418) to facilitate comparisons between several years.
Themunicipal level is preferred for two reasons. First, as new business creation is often
a local phenomenon (Dahl and Sorenson 2012; Sternberg 2011), new businesses are
likely to be located in the home region primarily serving local and regionalmarkets and
are therefore heavily influenced by local conditions (Bosma et al. 2008; Stam 2009).
Compared to other countries, the commuting patterns of workers in the Netherlands
are relatively short (OECD 2013), and municipalities do indeed play an important
role in shaping labour markets, housing and unemployment policies (Knoben et al.
2011). Second, a small spatial scale allows us to identify the declining regions and
to understand specific local issues in the Netherlands (OECD 2008). Growth and
decline occur side by side and when using larger regions, such as NUTS 3, only a
few regions can be identified as declining over a longer time period. Figure 2 provides
a visualization of population change on the municipal level. Yet, population decline
does not stop at the municipal border, and labour markets also often have a larger
spatial scale than the municipal scale. We therefore include some controls to cope
with these issues, as explained below.
3.2 Dual causality
Although local economic performance is to a great extent determined by the local
entrepreneurial potential and physical preconditions (Baumgartner et al. 2013), the
relationship between business creation and employment change is likely a two-way
relationship: these factors influence each other. A strong economic performance by
a region could increase that region’s start-up rate since it implies a higher level of
entrepreneurial opportunities. Most empirical research pays attention to one particular
direction (Hartog et al. 2010). For the purpose of this study, we are mainly concerned
with the impact of start-up rates on employment change. However, given that the oppo-
site relationship can be expected to hold as well, a one directional analysis could lead
to biased results, overestimating the effect of start-ups if not estimated simultaneously
(Fritsch 2015). A number of studies have attempted to disentangle this relationship,
most extensively that by Hartog et al. (2010) who provide an overview of studies
examining this issue and they only find a weak effect of growth in previous periods on
the level of new business formation. Also Fritsch (2015) concludes that the causality
runs primarily from business creation to employment growth rather than the other way
around. Still, we performed a Granger causality test to verify the direction of causality.
The test does not suggest any impact from reversed causality and the risks of over-
estimating the results are very limited. Given the limited impact of reversed causality
we prefer the Almon lag method, explained below, as it allows us to distinguish the
direct and indirect effects over time. The test results are included in Table A1 of the
ESM Appendix.
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Fig. 2 Map of the Netherlands: population change 1997–2007
3.3 Model
As explained earlier, various studies of the relationship between new business creation
and employment growth have shown diverse results, possibly because of the variety
of empirical approaches used (Baptista et al. 2005). Using a similar method will help
to make the outcome more comparable to previous results. We therefore follow the
method by Fritsch and others (Fritsch et al. 2008; Fritsch and Noseleit 2009, 2013b).
The regressions are run with three different dependent variables: total employment
change, employment change in new firms and employment change in incumbent firms.
The latter two help to disentangle the effects of new business creation, to determine
whether the start-ups exert the most influence in the relative short term, or whether
the biggest impact on employment is seen in firms that have been in the region for a
decade or longer (Fritsch and Noseleit 2013b).
The first dependent variable in our model is defined as the annual employment
change (EMPtotal) in a municipality in the period 1997–2010. Total employment
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change is thus simply percentage change, calculated by total employment in time t
compared to the total employment in the year before, time t − 1.
EMPtotal = (EMPtotal t=0 − EMPtotal t−1) /EMPtotal t−1
The effect on employment change in new firms is calculated per cohort (EMPnew).
Jobs created by new firms are calculated by summing up the employment in the start-
ups in the preceding 9years.2
EMPnew t=0 = EMPcohort t=0 to EMPcohort t−9 in year t = 0
EMPnew t−1 = EMPcohort t−1 to EMPcohort t−9 in year t − 1
The employment in incumbent firms (EMPinc) in a certain year is simply calculated
by subtracting the number of jobs in the start-ups of the previous 9years from total
employment. Therefore, the incumbent employment is the number of jobs in businesses
that are at least 9years old.
EMPinc t=0 = EMPtotal t=0 − EMPnew t=0
EMPinc t−1 = EMPtotal t−1 − EMPnew t−1
In order to sum up to the total employment, both EMPnew and EMPinc are then
weighted to calculate their relative contribution to total employment change. Both are
calculated as the share of employees in new businesses and incumbent businesses,
respectively, over all employees. This allows us to compare the contribution of start-
ups in EMPnew and EMPinc directly. We refer to the work of Fritsch and Noseleit
(2013b) for in-depth information regarding all calculations.
W_EMPnew = (EMPnew t=0 − EMPnew t−1) /EMPtotal t−1
W_EMPinc = (EMPinc t=0 − EMPinc t−1) /EMPtotal t−1
We run three separate regressions for the three dependent variables for the follow-
ing regional contexts: declining, stable and growing regions. The main explanatory
variable consists of the start-up rates in the region, of which we use nine time lags.
This is however somewhat problematic, as in reality regional start-up rates are heavily
correlated over time (Andersson andKoster 2011) causing problems ofmulticollinear-
ity. To avoid these problems we use polynomial distributed lags (PDL), also known as
the Almon lag method, using a third-order polynomial for estimating the lag structure,
which turns out to be the best approximation (Fritsch and Noseleit 2013a; Baptista and
Preto 2011). Basically this method reduces the effect of multicollinearity by impos-
ing restrictions on the parameters of the start-up rates, which are then placed back in
2 We choose nine time lags, as empirical test results indicated 9 was the optimal number of lags. Previous
studies showed the time period varies between 6 and 10years to identify statistically significant effects of
start-ups on employment. We estimated a vector autoregression (VAR) model (Thurik et al. 2008). Based
on the VAR we determined the ideal number of lags to include in the regressions. The results of the LR test
and the Akaike information criterion indicate 9 lags is optimal.
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the original equation (the α in the model—Table 3). We refer to van Stel and Storey
(2004), Fritsch and Noseleit (2013a, b) and Van Stel and Suddle (2008) for a simi-
lar application of this method using start-up rates and employment growth rates of,
respectively British, German and Dutch regions.
3.3.1 Controls
Complementing the method used, we include several control variables in the models
that are likely to have an impact on regional employment change, to make sure the
outcome of the start-rates are as accurate as possible. Table 1 provides an overview of
all the variables used, and Table 2 gives some descriptives of the main variables. First,
Table 1 Variables used
Start-ups Start-up rates with maximum 15 employees in the initial year. Except
agriculture, labour market approach (dividing the number of start-ups by
the potential labour market (age 15–65) per region)
Population change Population change per year, data from Statistic Netherlands. For further
analysis, three categories are used: decline (less than −1%); stable (−1>
<1%); growth (>1%), 2year mean of 1996–2007 to avoid heavy
fluctuations and to allow some response time for the dependent variable
Urbanization Population density—based on address density per square kilometre, from
Statistics Netherlands at municipality level (log). Using the average
number of addresses/km2 within a radius of 1km from each individual
address, address density uses the concentration of human activities such
as living, working and utilizing amenities as indicators of
urbanization—the lower the concentration of these activities, the lower
the level of urbanization (Haartsen 2002)
Controls Commuting is measured in absolute numbers of incoming commuters in
1998, 2000, 2004 and 2005 due to data availability. Based on these years
a trend line was determined and applied to the remaining years
Age distribution is measured by annual numbers of inhabitants in two
categories “Under_15” and “Over_65”. Data from Statistics Netherlands
Share of higher educated inhabitants relative to the active workforce (log),
annual data of 1997–2007 due to data availability. Sixty-one small
municipalities were excluded from the source dataset for privacy reasons.
These municipalities are estimated based on the share of higher educated
in the COROP region. Data from the EBB (Enquete Beroepsbevolking)
executed by Statistics Netherlands
Share of immigrants, annually per inhabitant per municipality. Statistics
Netherlands, municipality level
The annual share of low income households between 1997 and 2009 is
used as a proxy for level of income per municipality. Low income
households are in the 2nd, 3rd and 4th decile, the upper limit was 17.100
euro in 1997 and 23.700 in 2009
Annual sector shares, measured in share of jobs per municipality, based on
the LISA dataset. We used eight sectors based on a classification provided
by Van Oort (2002): resource based activities, production (reference
category), physical infrastructure, distribution, consumer-based
activities, well-being, information activities, information infrastructure
Agency dummy The 20 LISA regions were included as dummy variables
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Table 2 Descriptives of main variables
Variables Mean SD Min. Max. Observations
Start-up rate 2.43 1.41 0 16.23 N = 5852/n = 418/T = 14
EMPtotal 1.92 4.85 −47.42 101.17 N = 5852/n = 418/T = 14
EMPnew 1.46 0.84 0 6.75 N = 2090/n = 418/T = 5
EMPinc −0.06 3.24 −18.46 25.32 N = 2090/n = 418/T = 5
Population change 0.38 1.12 −11.51 13.73 N = 5852/n = 418/T = 14
urbanization is used to control for several regional characteristics such as housing
prices, qualified labour, local demand, and knowledge (Mueller et al. 2008; Van Stel
and Suddle 2008; Audretsch and Fritsch 2002). At this point, wewould like to note that
population decline is not solely a rural phenomenon in theNetherlands. TableA2 in the
ESM appendix illustrates this. Including urbanization as an independent variable does
not interfere with the main variable of interest; population decline. Second, we use the
absolute number of incoming commuters to account for spatial interactions between
municipalities. The municipal level is fairly small, and generally smaller than the
labour market area. In order to control for potential influences at higher spatial scales,
we account for commuting patterns. Commuting patterns provide an indication towhat
extent a municipality depends on other municipalities for its economic development
and they reflect the core and hinterland of the functional urban areas (OECD 2014). In
addition, we lag certain variables using a spatial weights matrix based on first-order
contiguity.3 These variables are prefaced by W_.
We control for the changing demographic composition by including the devel-
opments in youngsters and adults aged 65 or older as it is observed that an ageing
population can have a negative impact on entrepreneurial activity (Storey 1994; Binet
and Facchini 2013). To control for the effect of regional human capital on employment
growth, we include the share the higher educated people. The share of immigrants,
both international and interregional, is also included as recent studies have clearly
illustrated the important impact of immigrants on economic development (Lisenkova
et al. 2013). We also control for income developments. A change in regional income
entails a change in potential regional demand, which prompts higher levels of employ-
ment from new business creation (Audretsch and Fritsch 1994; Knoben et al. 2011).
Finally we control for sector structure (Baptista et al. 2005; Van Stel and Storey 2004)
and to cope with the data limitation of systematic differences across the collection
agencies, we use a dummy variable for the 20 agencies. The model can be expressed
by the following equation:
EMPr = f (NFFLAGt0−t−9 + POPc + WPOPC + URB + WURB
+COMMUTE + AGE + WAGE + HIGHEDU + WEDU + IMM
+ INCOME + WINCOME + SEC + LISA + ε)
3 We experimented with alternative set-ups of the weight matrix based on distance. The main results were
robust to these changes and the influence of the lagged variables themselves did not change importantly
either. For the sake of parsimony, we only show the results based on the contiguity matrix.
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4 Results
Before we determine the employment effects of new business creation for declining
and growing regions separately, we first assess the overall impact of start-ups on
employment change in new and young firms, incumbent firms as well as the total
employment effect. We use these models as a baseline for the remaining results. The
results are shown in Table 3 and visualized in Fig. 3.
Using the PDLwe found highly significant results for nearly all time-lagged start-up
rates. The exception is t−5 with employment change in incumbent firms as the depen-
dent variable. This is the precise turning point from negative impact in stage 2 towards
positive impact in stage 3; the results are thus near zero. The control variables are
most relevant for the employment change in new and young firms. We find a negative
effect of commuting on employment change in new and young firms which suggests
that people find employment elsewhere rather than in local newly started businesses.
The effect of commuting behaviour, however, is rather small and insignificant for total
employment change and employment change in incumbent firms. Possibly, urban-
ization already accounts for the main commuting effect. Higher education shows the
expected positive sign, but is statistically insignificant. Age distribution is also mainly
insignificant, but there is an interesting positive result for the effect of ageing on
employment growth in incumbent firms. This could partly reflect the relative conser-
vative preferences of the elderly to buy their goods and services from the older local
businesses (Lunsford and Burnett 1992), and it could partly reflect a higher demand
for existing care facilities. Population change shows the expected positive sign and has
a negative impact in the neighbouring region. This suggests some competition effects
between municipalities as it indicates that if the population grows in one municipality,
employment in the surrounding region declines. It may also show a functional differ-
ence, with some municipalities focussing on work and others on residential functions.
For the industry shares, most impact was seen for ‘distribution’ and ‘consumer-based
activities’ for all three dependent variables.
Visualizing the outcomes described in the above results in Fig. 3.4 On the vertical
axis of Fig. 3, we see the impact of new firms on employment change in the different
establishment groups (new firms, incumbent firms and total) and on the horizontal
axis the timing of the effects (in years). The figure shows the high positive effect in
the year of start-up, immediately followed by a steep decline in the following years,
turning positive from approximately time lag 6. The s-curve is precisely what we
would expect based on the work done by Fritsch and Noseleit in Germany or Van Stel
in the Netherlands. The employment change in incumbent firms, the indirect effect,
determines the total employment change; the patterns are very similar. The pattern
of the impact on new and young firms also confirms previous research; a positive
effect at first and relatively flat from t = 2 onwards. There are, however, also some
notable differences with the previous studies. Summing the coefficients of start-ups
on employment change over the period of analysis reveals that there is only a 0.14%
employment growth that is due to new business creation over a period of 10years
4 Please note all full tables are readily available from the corresponding author but are not all included due
to space restrictions. Control variables and R2 are very consistent, compared to the results in Table 3.
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Table 3 Estimated PDL models
Total employment Incumbents New and young
Start-up rate
t = 0 0.88*** 0.42*** 0.46***
t = 1 0.06*** −0.10*** 0.16***
t = 2 −0.34*** −0.33*** −0.02***
t = 3 −0.43*** −0.33*** −0.09***
t = 4 −0.30*** −0.20*** −0.10***
t = 5 −0.07*** −0.01 −0.06***
t = 6 0.16*** 0.17*** −0.01***
t = 7 0.27*** 0.25*** 0.03***
t = 8 0.17*** 0.15*** 0.02***
t = 9 −0.26*** −0.21*** −0.05***
C 2.01 2.36* −0.34*
Population change 0.34** 0.29** 0.05**
W_Population Change −1.81*** −1.71*** −0.10
Urbanization (log) −0.49*** −0.30** −0.19***
W_Urbanization −0.02 −0.04 0.02
Commute −0.00 −0.00 −0.00***
Higher educated (log) 0.33 0.26 0.06
W_Higher Educated 0.02 0.03 −0.01
Immigrants −0.01 −0.00 −0.01**
Income (low) 0.02 0.01 0.02***
W_Income 0.02 −0.00 0.03**
Youngsters 0.02 2.36 −0.01
Elderly −0.09 0.29* 0.01
Industry shares Yes Yes Yes
Agency dummies Yes Yes Yes
α1 −0.30*** −0.92*** −0.10***
α2 0.20*** −0.20*** 0.02***
α3 0.05*** 0.18*** 0.02***
α4 −0.02*** 0.03*** −0.00***
R2 0.16 0.14 0.70
Log likelihood −5301.68 −5263.36 −1336.02
F-statistic 9.44 8.00 114.56
Prob. (F-statistic) 0.00 0.00 0.00
N 2090 2090 2090
* Significant at the 10% level
** Significant at the 5% level
*** Significant at the 1% level
(Table 4). The sum of the coefficients in new firms is much larger than the sum of
the indirect effect in incumbent firms. Employment change in incumbent firms, as
a result of new business creation, sums up to a negative overall impact. The total
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Fig. 3 Impact of start-ups, split up in total employment, new and young firms and incumbents
Table 4 Sum of lags, impact start-up rate on employment growth
Sum of lags All Decline Stable Growth Rural Interm. Urban
New and Young 0.34 0.32 0.40 0.36 0.57 0.42 0.46
Incumbents −0.19 −0.03 −0.71 −0.26 −0.54 0.12 −0.39
Tot emp. 0.14 0.28 −0.31 0.10 0.03 0.54 0.07
employment growth is mainly due to the direct effect of employment in new firms.
This contradicts the abovementioned papers, althoughMueller et al. (2008) also found
negative total effects of new business creation for what they call the ‘wrong type’ of
entrepreneurship. More recently, the OECD published a report supporting our finding:
young firms contribute more to aggregate employment growth compared to incumbent
firms (Criscuolo et al. 2014). It confirms our assumption of heterogeneity within firms:
some contribute and some do not.
We now explore whether these results vary per type of region. We differentiate the
three dependent variables for regions undergoing population decline and then stable
regions and growing regions. Note the sum of all coefficients of the period studied are
already included in Table 4.
4.1 Start-ups and the degree of population change
Figure 4 shows the impact of new business creation in regions with different dynamics
in demographics. The top graph shows the impact of start-ups on total employment
change, the effects within new and young firms is shown in the middle and the bottom
graph visualized the effects within incumbent firms. At first glance, we notice that the
pattern in declining regions is much flatter, with less negative impact and the positive
effects are not as high as they are in stable and growing regions. Again though, looking
at the sum of the lags, it becomes clear that new firms in declining regions do have
a significant impact on employment change. Even more so, the total effect is higher
than seen in growing and stable regions. Stable regions do not seem to be able to
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Fig. 4 Impact of start-ups on EMP change, split up in declining, stable and growing regions
compensate for the strong displacement effects in time lag 2 till 5 and add up to a
negative overall effect.
The results so far indicate that entrepreneurs in declining regions do have a signif-
icant impact on employment growth, both in the long and short term. The top graph
shows that the results are consistent with the first hypothesis that new businesses in
regions facing population decline are likely to have a short-term effect on employ-
ment growth primarily. This could mean the mechanisms described in the theory are
at play, either spatial sorting in the type of business started or it is the result of the
context in which the new businesses start. There could be a lack of competition, which
should indeed result in relatively high immediate effect due to new capacity but lim-
ited displacement and induced effects. It is important to note that with our data, we
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measure the nett effects within these regions. We cannot test the relative contributions
of mechanisms underlying the results.
Themiddle graph indicates very little variation amongst declining, stable and grow-
ing regions concerning the direct impact within new and young firms. The sum of all
lags is nearly the same, with declining regions performing just under stable regions
by 0.08% and growth regions by only 0.04% with regard to the direct effects. The
assumptions based on Reilly’s law as described in the theory section are not visible
in our results. Even though we can safely state that the consumer base will become
smaller in population declining regions, we find no evidence that the change is more
than proportional.
The results show no substantial differences between the types of region for jobs
created in the new and young firms, but they do show a clear distinction in the indirect
effects (Fig. 4, bottom graph), further underlying the first hypothesis. The pattern
for declining regions is rather flat and similar to the pattern for total employment,
whereas growing regions, but in particular stable regions, show fairly steep highs and
lows. This indicates that established firms in declining regions are impacted less by
the newcomers, which could indeed be explained partially by relative low quality and
growth ambition due to push motivation and selection processes.
Browsing back to Table 4 we find an unexpected result for the incumbent firms.
The total impact, the sum of all lags, is negative in nearly all cases. The positive
impact in the first and third stages does not seem to compensate for the negative
displacement effects in the second stage, which are most pronounced in stable regions.
The strong displacement effects can be explained by intense competition and selection.
Apparently, this does not translate into supply side effects that are great enough to
ensure overall growth.
Answering the second hypothesis is less straightforward. The direct employment
effects were lower in declining regions, but not by much. The displacement effects
and supply side effects were indeed stronger present in stable and growing regions
and the indirect effects in declining regions are negative, but so are they in stable and
growing regions. In declining regions, they were actually the least negative, causing
the overall employment effects to be the largest in declining regions. The latter means
we should reject the second hypothesis as it is concerned with the total employment
effect, but when we narrow our focus on the long-term effects, the graphs in Fig. 4
clearly show a lower line—leaving the answer open to interpretation.
5 Conclusion
The main goal of this paper was to disentangle the impact of new business creation
on regional employment growth in different regional contexts, and in particular to
compare declining regions with growing regions. A prime finding of the study is that
start-ups do have a positive and significant impact on employment change in munic-
ipalities facing population decline, despite the adverse circumstances of population
shrinkage. This suggests that population decline in itself is not a reason for concern
regarding employment growth induced by start-ups.
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A second main finding is that the indirect employment effect of start-ups—that
is the responses of the incumbent firms to the challenges set by new businesses—are
limited in regions facing population decline. This suggests that the incumbent firms are
resistant to the challenges set by the new business, possibly because the new firms are
not raising the bar in terms of innovation. As a result, displacement effects induced by
new businesses are limited which has a positive effect on employment in the medium
term. At the down side, this may signify a lack of creative destructive processes, which
may jeopardize the economic viability of such a region in the long run.
The empirical findings in the study are in line with the conceptual ideas on how a
declining population influences the employment effects of business formation through,
for example, limited growth aspirations of the founders or decreasing access to the
market as well as suitable employees. The study, however, does not address these
mechanisms directly, and the findings should therefore be seen as stylized facts on
how context, specifically a declining population, is important in the regional economic
effects of entrepreneurship. A useful follow-up on this study would be to address
these mechanisms directly. One extension would be to incorporate information on
the characteristics of the founders in order to assess to which extent geographical
selection processes of the founders are pertinent to the findings found here. Also, the
changing composition of the demand market will require a changed supply of goods
and services. Industry dynamics in relation to population decline is thus a useful avenue
to further clarify the mechanisms driving the employment effect of business creation.
As a final example, it may be worthwhile to directly assess the competitive forces that
incumbents experience in different regional contexts.
Even though this study does not uncover the precise mechanisms that govern the
employment effects of new business creation, it does reiterate the importance of the
regional context in economic development. Specifically, it shows that the patterns in
employment generation are indeed different in declining regions. Importantly, how-
ever, the overall employment effect of entrepreneurship was found to be positive. This
is an important finding in the sense that it suggests local governments to keep on fos-
tering new business creation, also in more adverse economic contexts. This nuances
more critical views by, for example, Shane (2009) who argues that by encouraging
more people to start businesses, economic growth will not be enhanced nor will it
create a lot of jobs based on the basic assumption that the vast majority of people
starting a business are not generating additional jobs and wealth. His reasoning, how-
ever, only refers to the jobs created within new businesses. We find that even though
entrepreneurship in population declining regions generates fewer economic benefits
compared to other regions in the short term, the effects are positive. It is important to
note that we have focused on slow population decline, which is different from a rapid
decline. Slow decline provides the opportunity for people and policy makers to adjust
to the new situation, to plan for it, whereas rapid decline will require a different, more
intensive approach. Given that the changes are slow, market mechanisms will be able
to deal with some of the new developments. In many occasions, people will be able
to adapt to the new situation. Still, in other areas, there will be a need for stronger
interventions, in particularly if the labour market (or housing market) is no longer
fully functioning.
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